Abstract-this article deals with the research related to the evaluation of the estimation impact on the central reflector neutron flux as an example of cylindrical reactor in one-group approximation. As a result of our research there were obtained wave equations analytical solutions and graphic solution of the formulated problem.
I. INTRODUCTION
Actually nuclear science and industry are directly related to Medicine. Nowadays nuclear medicine saves thousands of lives. Surprisingly, nuclear medicine was born much earlier than the atomic bomb.
Reactor technology has opened a new branchradiopharmaceuticals.
How to treat cancer via pharmaceuticals became known during the application of the Soviet atomic project. Thanks to it the nuclear technology has an opportunity to expand constantly. Now Russia is among the five largest suppliers of medical isotopes, most of them are in the Urals:
○ Peterbursky Institute of Nuclear Physics, Gatchina.
On the one hand, they are research institutes, and on the other they are advanced production facilities, which supply more than 600 medical enterprises.
Tomsk Polytechnic University has gained many years of experience in the development of medical radiopharmaceuticals using such facilities as a research nuclear reactor IRT-T and P-7M cyclotron.
Previous [1] evaluated the influence of the central reflector as an example of a spherical reactor. Nevertheless such a crucial problem was solved for planar geometry of the singlegroup, single-group modified [6] and in the diffusion-age approximation [7] [8] just in several research papers.
The purpose of this research is to solve the critical problem as an example of a homogeneous cylindrical reactor with internal and external reflectors in one and two group approximation.
II. MATHEMATICAL PROBLEM FOR ONE-GROUP APPROXIMATION
The distribution of the neutron flux in the core, the inner and outer reflectors in the single-group approximation is usually described by the following differential equations:
where 1 2 , r r are neutron fluxes in the core and in the reflector, depend on the radius; 1 2 , physical (material) parameters of the media core and reflectors respectively.
Using the following conditions we will find the equations solution (1), (2):
where i D is diffusion coefficient.
Wave equations solutions (1) and (2) are of the form:
for the core (in the shape of a cylinder):
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The laws of distribution of the neutron flux in the core and the inner reflector is explicit:
I ( R ) . III. MATHEMATICAL PROBLEM FOR TWO-GROUP APPROXIMATION When using two-group model to the multi-zone reactor need to write two diffusion equations for each zone: for describing fast neutrons and thermal neutrons.
For the core:
For internal reflector:
where 1 2 , r r are neutron fluxes in the core and in the reflector, depend on the radius; k -the multiplication coefficient; Σ -macroscopic cross section; D -diffusivity.
Using the following conditions we will find the equations solutions (9)-(12): Solution is linear combination:
Similarly, for thermal neutrons: B SA and i S -the corresponding coupling coefficients. Reflectors efficiency can be evaluated by the average thermal neutron flux ratio change in the core to its maximum value. For the reactor without reflector in the cylinder form this value is 0,432 [7] . If we have a neutron trap -it will be 0,547 in interval [R 1 , R], and 0,68 for reactor with two reflectors in [R 1 , R 2 ].
CONCLUSION
In conclusion, there should be noted that the goal of this research has been achieved. There was found an analytical solution distribution of thermal neutron flux in one and two group approximation for cylindrical reactor with a central reflector. A feature of the analytical assessment is that the external reflector was replaced with the effective border (for simplification), but it's possible to use internal reflector in order to increase the density distribution of the neutron flux in reflector or in reactor's active zone. 
